Résumé. 2014 Des mesures sont réalisées aux rayons X du synchrotron de LURE sur Abstract. 2014 Synchrotron X-ray measurements are performed in both uniaxial (discotic and calamitic) and biaxial nematic lyomesophases of the mixture K-laurate, 1-decanol and D2O. A first-order band and a second-order band with spacing ratio 1 : 2 characteristic of a pseudo-lamellar structure are observed in the three nematic phases. The X-ray diffraction results are interpreted in terms of the orientational fluctuations of intrinsically biaxial correlation volumes. It is argued that the calamitic and discotic phases are not built up of cylindric-like and disk-like micelles, but of aggregates of statistically biaxial shape, similar in the three nematic phases. The only change at the uniaxial-biaxial nematic transitions is the long-range order.
Abstract. 2014 Synchrotron X-ray measurements are performed in both uniaxial (discotic and calamitic) and biaxial nematic lyomesophases of the mixture K-laurate, 1-decanol and D2O. A first-order band and a second-order band with spacing ratio 1 : 2 characteristic of a pseudo-lamellar structure are observed in the three nematic phases. The X-ray diffraction results are interpreted in terms of the orientational fluctuations of intrinsically biaxial correlation volumes. It is argued that the calamitic and discotic phases are not built up of cylindric-like and disk-like micelles, but of aggregates of statistically biaxial shape, similar in the three nematic phases. The only change at the uniaxial-biaxial nematic transitions is the long-range order. [1] . From symmetry considerations [2] , three types of nematics are expected, two uniaxial [1] and one biaxial [3] . X-ray [4, 5] and neutron [6] diffraction structural studies have been performed on both uniaxial phases. Depending on whether the director (n) orients parallel or perpendicular to the magnetic field (H), these uniaxial phases have been classified [6] as calamitic (Nc) and discotic (Np), respectively. (**) Laboratoire associe au CNRS.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:019850046011049900 diffraction patterns [6] . In this analysis, the micellar shapes were found to be amphiphilic oblate and prolate ellipsoids in the No and Nc phases, respectively [5] . [9] .
The sample is sealed in a Lindemann glass capillary with 1.5 mm diameter placed in a temperature controlled device (accuracy ± 0.1 °C), in the vertical direction, perpendicular to the X-ray beam, in a transmission geometry. A magnetic field of 3 kG and -500 G (permanent magnet) is applied perpendicular or parallel to the X-ray beam, respectively. X-ray diffraction patterns are obtained by photographic method using a synchrotron X-ray monochromatic radiation (Ge crystal, wavelength x = 1.62 A) of Orsay (Laboratoire pour l'Utilisation du Rayonnement Electromagnetique -LURE). The exposure times are about 10 min and the mean experimental resolution in 2 e scattering angle is 0.04° (in fact this resolution does not vary drastically with the direction of the scattering vector in the small angles which are of interest in these experiments [10] ) H defines the l-axis of the laboratory frame; the 3-axis coincides with the capillary axis (X-ray beam along the 1-or 2-axes).
The orientation of the sample has been carefully achieved in the three nematic phases. In the Nc phase, the director n simply orients parallel to H (1-axis). In the No phase, the capillary is rotated around its axis the 3-axis), in presence of H (along the I-axis), following the classical NMR orienting procedure [1] , which orients the director n along the 3-axis. Because the relaxation time of the orientation of our samples is typically 15 min, it is enough to apply the orienting procedure every 5 min to produce and to keep a good alignment of the sample. In NBx, the monodomain is obtained by just oscillating the capillary by 450 around its axis and restoring it into its initial position. Note that interruptions of the exposure are needed for longer exposure times. The high intensity X-ray beam of the synchrotron source, which allows short exposure times, is very helpful to apply strictly the orienting procedure and, thus, to warrant the perfect orientation of the samples during the experiments. 3 . Results.
3.1 GENERAL FEATURES. -The X-ray diffraction patterns of the uniaxial and biaxial phases are presented in figure 1 : the X-ray beam, directed along the 1-or 2-axes is parallel (or equivalently perpendicular) to the magnetic field H in the ND phase (Fig.1 a) , perpendicular to H in the Ne phase (Fig. Ib) and respectively parallel and perpendicular to H in the biaxial phase (Figs. Ic and Id) [11] . Due to the infinite fold axis (director n) of the uniaxial phases, the measurement of the diffracted intensity may be reduced to one meridian plane of the reciprocal space. The whole three dimensional reciprocal structure is then generated by the rotation of the diffraction pattern around the director. In our experimental conditions, the directors in the ND and Ne phases are along the 3-and 1-axes respectively. From figures la and Ib, we see therefore that the reciprocal structure of the uniaxial phases may be schematized as a hollow cylinder parallel to n with intense ends in the ND phase [5] , and intense edges in the Nc phase. [ 12] have, in addition to their short-range (positional and orientational) ordering, a long-range orientational order. The associated fluctuations of orientation smear the X-ray pattern from the short-range positional ordering, giving typical band-arcs (band a in Fig. 1 (Fig. 3) . From the relative width of the a-band (Fig. 1) [13] , we can estimate the positional correlation in the direction of the 3-axis. Using Scherrer's expression [14] we find the positional order to extend along this direction on about 400 A (~8 lamellar distances), in good agreement with previous and X-ray measurements in the Nc phase of a different mixture [15] , and constant in the three nematic phases. Note that this ID-periodicity is also correlated in the directions perpendicular to the 3-axis, as indicates the narrow arc-shape of the a-band, very reminiscent of the thermotropic smectic A. Finally, the three nematic phases are found to exhibit the same pseudo-lamellar structure on short-range scales.
3. 3 DIFFRACTION MAXIMA ALONG THE 1-AND 2-AXES. The positions of the diffraction maxima are also measured along the 1-and 2-axes (c-band of Fig. 2 ). The data s~ 1 and S2 1, (and s3 ~) are plotted versus temperature in figure 3 . In the uniaxial phases, because of symmetry, two out of the three s~ 1 become undistinguishable. In figure 3 , we note that sï1 varies slowly with temperature ( ~ 4 % from the ND to the Nc phase), and that S31 is constant. This indicates in the usual naive real-space picture that the dimensions of the micelles, i.e. their « dianlctcrs » and « lengths », [19] are just interchanged in the ND and Nc phases. 4. Discussion.
The observation of the same local structure in the three Np, NBx'! Nc phases is not really a surprise. The theory of second-order phase transitions shows that local ordering, on scales smaller than the correlation length ~, should be the same on both sides of the transition, and identical to that of the ordered phase [16] . This remark applies to the uniaxial-biaxial nematic phase transition which is found to be a mean-field second-order transition [8] . The correlation length ~ has recently been estimated from a Rayleigh scattering experiment [17] . (Fig. 3) . The interpretation of the X-ray measurements in the biaxial phase can also be obtained by averaging the reciprocal cylinder C* over the orientational fluctuations (of small amplitude now). These fluctuations which are described by the biaxial order parameter qxa [12] , introduce similarities between the temperature variations of the si's and the optical indices n; [8] . In particular, they drive S2 in the NBx phase from its value (= s 1 ) in the ND phase to its value (= s3 ) in the Nc phase [20] . 
